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(54) COMMUNICATION DEVICE, ITS CONTROL METHOD, COMMUNICATION SYSTEM. AND 
CONTROL PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly perform data 
communication in a packet switching system by easy 
credit management. 

SOLUTION: When a reception buffer has a space for at 
least one credit, the number of credits on the reception 
side is reported as '1' to start communication; and when 
a data packet is received, prescribed credit space 
information is artificially returned as long as the 
reception buffer has a space for one or more credits 
even after data in the data packet is stored in the 
reception buffer. 
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* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1]A communication apparatus which performs data communications with a packet 
exchange system, comprising: 

A reporting means which sets a self credit number to "\" at the time of a communication start, 
and is notified to a communication apparatus of the transmitting side when a receiving memory 
has an availability for at least 1 credit. 
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A reply means which replies a response packet including credit opening information as long as 
this receiving memory,has=^ 1 'Credit even ;after storing data in a data 

packet concerning reception in said receiving memory when a data packet is received from a 
communication apparatus of said transmitting side. 

[Claim 2]The communication apparatus according to claim 1, wherein said credit opening 
information is fixed information. 

[Claim 3]The communication apparatus accprding to, claim 1 or 2, wherein said credit opening 
information is information which shows that not a credit number but a credit number 
corresponding to a actual availability of said receiving memory are "1." 
[Claim 4]The communication apparatus according to any one of claims 1 to 3, wherein said 
communication apparatus is the radio communication equipment which used infrared rays. 
[Claim 5]When a receiving memory has an availability for at least 1 credit in a control method of 
a communication apparatus of performing data communications, with a packet exchange system, 
Set a self credit number to "1 " at the time of a communication start, and it notifies to a 
communication apparatus of the transmitting side, As long as this receiving memory has an 
availability for at least 1 credit even after storing data in a data packet concerning reception in 
said receiving memory when a data packet is received from a communication apparatus of said 
transmitting s.ide, A control method of a communication apparatus replying a response packet 
including credit opening information. 

[Claim 6]A control-method of the communication apparatus according to claim 5, wherein said 
credit opening information is fixed information. 

[Claim 7]A control method of the communldatiori apparatus according to claim 5 or 6, wherein 
said credit opening information is information which shows that not a credit number but a credit 
number corresponding to a actual availability of said receiving memory are~''1.'' 
[Claim 8] A control method of the communication apparatilis according to any one of claims 5 to 
7, wherein said communication apparatus is the i radio' communication equipment which used 
infrared rays. 

[Claim 9]A communications system which performs data communications with a packet 
exchange system, comprising: 

A reporting means which sets a self credit number to "1" at the time of a communication start, 
and is notified to a communication apparatus of the transmitting side when a communication 
apparatus of a receiver has an availability for at least 1 credit in a self receiving memory. 
A reply means which replies a response packet including credit opening information as long as 
this receiving memory, has an availability for at least 1 credit even after storing data in a data 
packet concerning reception in said receiving memory when a data packet is received from a 
communication apparatus of said transmitting side. 

[Claim 10]The communications system according to claim 9, wherein said credit opening 
information is fixed information. 

[Claim 11]The communications system according to claim 9 or 10, wherein said credit opening 
information is information which shows that not a credit number but a credit number 
corresponding to a actual availability of said receiving 1 memory are "1." 

[Claim 12]The communications system according to any one of claims 9 to 1 1, wherein said 
communication apparatus is the radio communication equipment which used infrared rays. 
[Claim 13]It is a control program executed when a communication apparatus which performs 
data communications with a packet exchange system functions as a receiver, When a receiving 
memory of a communication apparatus of a receiver has an availability for at least 1 credit, Set a 
self credit number to "1" at the time of a communication start, and it notifies to a 
communication apparatus of the transmitting side. As long as this receiving memory has an 
availability for at least 1 credit even after storing data in a data packet concerning reception in 
said receiving memory when a data packet is received from a communication apparatus of said 
transmitting side, A control program having contents which reply a response packet including 
credit opening information. 
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[Translation done.] 
* NOTICES * 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the data transmission technology of a 

packet exchange system about data transmission technology. 

[0002] 

[Description of the Prior Art]In order to avoid overflow of a receive buffer, in the data 
communication system which adopted the packet exchange system, conventionally the 
communication apparatus of a receiver, The availability of a self receive buffer is supervised, the 
credit number (value) of the range which does not exceed the availability of a receive buffer is 
notified to the communication apparatus of the transmitting side, and the communication method 
with which the communication apparatus of the transmitting side restricts the number of 
continuous transmission of a data packet to below a credit number is known. 
[0003]In this communication method, whenever it transmits a data packet, when the credit 
number for that transmitting packet number is subtracted and a credit number is set to "0", the 
transmitting side, It is made not to carry out continuous transmission of the data packet 
exceeding the availability of the receive buffer of a receiver by suspending transmission. 
[0004]On the other hand, in the receiver, reception of a data packet has replied the acknowledge 
packet for reporting having received data correctly to the transmitting side. The following 
sequence number and credit number of the packet are included in this acknowledge packet 
[0005]Here, a credit number is a value which shows receivable data volume, and, specifically, it is 
equivalent to the receivable packet number. The greatest packet size that can be transmitted 
and received is a stage of an initialization process, it is determined by the negotiation and the 
upper limit of a credit number is determined in consideration of the greatest packet size that can 
be transmitted and received. 

[0006]When the data in a receive buffer is read and the availability of a receive buffer once 
increases also after notifying a credit number, it is made to publish by adding a credit. 
[0007]ln such a communication method, in order to gather the transmission speed of a data 
packet, the credit number is usually made [ many / as possible 1 
[0008] 

[Problem(s) to be Solved by the Invention]However, when a credit number is made into plurality, 
determine the credit number which should be published by a receiver when starting 
communication, or the idle status of a receive buffer is supervised during communication When 
an availability increased, management of the credit — there is the necessity of computing the 
credit number corresponding to the availability, and carrying out additional issue of the credit — 
was complicated. 

[0009]This invention is to enable it to perform the data communications of a packet exchange 
system at high speed by easy credit management. 
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[0010] 

[Means for Solving the Problem]This invention is provided with the following in order to solve an 
aforementioned problem. 

A reporting means which sets a self credit number to "1" at the time of a communication start, 
and is notified to a communication apparatus of the transmitting side when a receiving memory 
has an availability for at least 1 credit in a communication apparatus which performs data 
communications with a packet exchange system. 

A reply means which replies a response packet including credit opening information as long as 
this receiving memory has an availability for at least 1 credit even after storing data in a data 
packet concerning reception in said receiving memory when a data packet is received from a 
communication apparatus of said transmitting side. 

[001 1]When this invention has an availability for at least 1 credit in a receiving memory in a 
control method of a communication apparatus of performing data communications, with a packet 
exchange system, Set a self credit number to "1" at the time of a communication start, and it 
notifies to a communication apparatus of the transmitting side, As long as this receiving memory 
has an availability for at least 1 credit even after storing data in a data packet concerning 
reception in said receiving memory when a data packet is received from a communication 
apparatus of said transmitting side, a response packet including credit opening information is 
replied. 

[0012]This invention is provided with the following. 

A reporting means which sets a self credit number to "1" at the time of a communication start, 
and is notified to a communication apparatus of the transmitting side in a communications 
system which performs data communications with a packet exchange system when a 
communication apparatus of a receiver has an availability for at least 1 credit in a self receiving 
memory. 

A reply means which replies a response packet including credit opening information as long as 
this receiving memory has an availability for at least 1 credit even after storing data in a data 
packet concerning reception in said receiving memory when a data packet is received from a 
communication apparatus of said transmitting side. 

[0013]This invention is a control program executed when a communication apparatus which 
performs data communications with a packet exchange system functions as a receiver. When a 
receiving memory of a communication apparatus of a receiver has an availability for at least 1 
credit. Set a self credit number to "\" at the time of a communication start, and it notifies to a 
communication apparatus of the transmitting side, As long as this receiving memory has an 
availability for at least 1 credit even after storing data in a data packet concerning reception in 
said receiving memory when a data packet is received from a communication apparatus of said 
transmitting side, it has contents which reply a response packet including credit opening 
information. 
[0014] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail 
based on a drawing. 

[0015] Drawing 1 is a block diagram showing the outline composition of the printer which applied 
this invention. 

[0016]This printer has a function which prints the data transmitted from the host computer 
(graphic display abbreviation). The interface part 1000, the communication control part 1010, the 
receive buffer 1020, the microprocessor 1030, the print buffer 1040, the control part print 1050, 
the recording head 1060, LF Motor Driver 1070, the LF motor 1080, the CR motor driver 1090, 
And it has CR motor 1 100. 

[0017]The communication control part 1010 is constituted by the microcomputer and has 
CPU1010a, ROM1010b, and RAM10101c. CPU1010a performs various kinds of communications 
controls based on the control program stored in ROM1010b, using RAMI 01 01c as a work area 
etc. The control program corresponding to the flow chart shown in drawing 10 is also stored in 
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ROM10101b. 

[001 8] Although the interface part 1000 is based on the predetermined infrared-ray- 
communication protocol, it mentions this infrared-ray-communication protocol later. The receive 
buffer 1 020 is constituted by two or more buffers 0 corresponding to two or more logical 
channels - n. 

[001 9]The packet containing the printing data transmitted from the host computer, control 
commands, etc. is transmitted to the communication control part 1010 via the interface part 
1000. The communication control part 1010 analyzes the header data in the packet which 
received, and stores the data (except for header data) in the packet which received to the buffer 
n corresponding to the logical channel which specified and specified the size of the logical 
channel and the packet, etc. 

[0020]The microprocessor 1030 begins to read the data stored in the receive buffer 1020 one by 
one, and stores it in the print buffer 1040. Based on the printing control signal from the 
microprocessor 1030, the control part print 1050 reads data from the print buffer 1040, and 
transmits it to the recording head 1 060. 

[0021]The microprocessor 1030 controls the printing operation of the recording head 1060, roll 
control operation of the LF motor 1080 by LF Motor Driver 1070, roll control operation of CR 
motor 1 100 by the CR motor driver 1090, etc. Drawing 2 is a figure showing the composition of 
the data link layer of the infrared-ray-communication protocol used when communicating by the 
interface part 1000 and the communication control part 1010. 

[0022]As shown in drawing 2 . the data link layer of this infrared-ray-communication protocol, 
The IrLAP (Infrared Link Access Protocol) layer A. It is constituted by the IrLMP (Infrared Link 
Manager Protocol) layer B, the TynyTP (Infrared Transport Protocol) layer C, and the IrCom 
(Infrared Communication) layer D. 

[0023]When actually communicating, as shown in drawing 3 . first, the transmitting side and a 
receiver negotiate for a parameter required for communication in the IrLAP layer A of the 
bottom of the heap. (negotiation), and communication is started. And after parameter negotiation 
between the upper layers is performed in order and parameter negotiation on these each class is 
completed, the Acknowledgement etc. of transmission of a data packet (packet containing live 
data) and its data packet reception are performed. 

[0024]In an infrared-ray-communication protocol, credit management is performed in the TinyTP 
layer C, and the credit information of the transmitting side and a receiver is announced in 
parameter negotiation of the TinyTP layer C. The transmitting side controls the packet number 
etc. which carry out continuous transmission based on the credit information announced from 
the receiver. 

[0025]Since credit information is a parameter for preventing overflow of the receiving memory 
(receive buffer) of a receiver, the transmitting side. Transmission is suspended while the 
decrement of the credit number notified from the receiver is carried out every [ 1 ] whenever it 
transmits one data packet, and the credit number has become "0." And when there is a notice 
of the credit number vacant from the receiver, transmission of a data packet is resumed by 
newly setting up the value. 

[0026]Next, although communications control processing peculiar to this embodiment based on a 
credit is explained, in order to be able to understand the feature of this embodiment easily, the 
conventional communications control processing in case credit numbers are plurality and "1 " is 
explained beforehand. 

[0027]First, the flow of the conventional communication in case the credit number of a receiver 
is plurality is explained based on drawing 4 . 

[0028]When the credit number of a receiver is plurality, a receiver (this embodiment 
communication control part 1010) will reply the acknowledge packet which shows that this data 
packet was received correctly to the transmitting side, if a data packet is received. 
[0029]ln this case, since transmission is suspended while it carries out the decrement of the 
credit number notified from the receiver every [ 1 ] as mentioned above whenever the 
transmitting side transmits one data packet, and the credit number has become "0", For a 
receiver, it is clear that the following data packet is continuously receivable: 
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[0030]Then, the communication control part 1010 replies promptly the response packet of only 
the confirmation of receipt as shown in drawing 7 . i.e., RR (Receive Ready) response packet 
which does not include credit information, even if the analysis of the packet which received is 
not completed. 

[0031]"Nr" shown in drawing 7 is a bit which shows the number of the packet which expects 
transmission next to the transmitting side, and can set up the maximum "7" as this packet 
number. "F" is a bit which shows that the transmitting side of this RR response packet transfers 
a transmission right to a receiver, and shows that, as for the case of "0", the transmitting side 
of this RR response packet holds a transmission right, when this value is "1." 
[0032]Transmission of such a data packet and the reply of RR response packet are performed 
two or more times. And a receiver will reply I (Infomation) frame response packet as shown in 
drawing 9 as an Acknowledgement, if the data packet of the last corresponding to the notified 
credit number is received. 

[0033]"Nr" shown in drawing 9 is a bit which shows the number of the packet which expects 
transmission next to the transmitting side, and can set up the maximum "1" as this packet 
number. "F" is a bit which shows that the transmitting side of this I frame response packet 
transfers a transmission right to a receiver, and shows that, as for the case of "0", the 
transmitting side of this I frame response packet of this holds a transmission right, when this 
value is "1." 

[0034]"Ns" is a bit which shows the number of this I frame response packet. It is a bit which 
shows whether they are control commands of the layer of a higher rank from whether "C" is 
control commands of the IrLMP layer B, and the IrLMP layer B, When this bit is "0", the control 
commands of the IrLMP layer B, and in the case of "1", it is shown from the IrLMP layer B that 
they are control commands of the layer of a higher rank. 

[0035]"DLSAP-SEL" is a bit which shows LSAP (address in the layer more than the IrLMP layer 
B) of an address, "r" is a request-to-print-out-files bit. "SLSAP-SEL" is a bit which shows 
LSAP (address in the layer more than the IrLMP layer B) of a sending agency. 
[0036]"M" is a bit which shows the existence of data division, and, as for those with data 
division, and the case of "0", in the case of "1", shows those without data division. "Delta 
Credit" is a bit which shows a receivable packet number, i.e., the credit number corresponding to 
the availability of a receive buffer (buffer corresponding to the logical channel strictly established 
in this embodiment now). 

[0037]Next, the flow of the conventional communication in case the credit number of a receiver 
is "\" is explained based on drawing 5 . 

[0038]Until reception of the following new data packet is ready even if the analysis of the data 
packet which received is completed when the credit number of a receiver is "1", Since a data 
packet is unreceivable, the response packet (RR response packet) of only the confirmation of 
receipt shown in drawing 7 must be replied. 

[0039]Therefore, the transmitting side will continue sending the communication continuation 
packet (RR command packet) for continuing communication as shown in drawing 8 until it 
received the above-mentioned I frame response packet. Whenever it receives RR command 
packet until a receive buffer is vacant also as for a receiver, RR response packet will be replied. 
Thus, since the number of times of communication of packets other than a data packet 
increases when the credit number of a receiver is "1 ", the transmission speed of a data packet 
will fall. 

[0040] Next, the flow of the communication in this embodiment using a credit is explained based 
on drawing 6 . 

[0041]According to this embodiment, if the availability for one credit is in a receive buffer as 
even if small, even if it will obtain with the availability and will be an availability for two or more 
credits, the receiving credit number at the time of a communication start is always set as "1." 
[0042]However, unlike the case where it is "1", the conventional receiving credit number in a 
receiver. When a data packet is received, as long as a receive buffer has the above availability by 
one credit, he is trying to reply as an Acknowledgement I frame response packet including 
predetermined credit opening information each time. 
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[0043]In this case, if drawing 4 is compared with drawing 6 . the transmission frequency of a data 
packet will become the same so that clearly. Therefore, if the availability of the receive buffer at 
the time of a communication start is within the limits of the upper limit of a credit number, in the 
case of this embodiment, Only by transmission speed becoming slow slightly only a part with 
larger size than RR response packet, I frame response packet can realize transmission speed 
almost equivalent to the case of two or more conventional credit numbers. 
[0044]Next, the credit management processing in the embodiment of this invention is explained 
based on the flow chart of drawing 1 0. The flow chart is premised on having already notified "1" 
to the transmitting side as a credit number of a receiver. 

[0045]CPU 1010a of the communication control part 1010 distinguishes first whether the packet 
which received is a data packet containing live data based on the control program stored in 
ROM1010b (Step S1). As a result, if the packet which received is a data packet, the data packet 
will be transmitted to analyzing parts (Step S2). Analyzing parts are constituted from this 
embodiment by software, and the data packet is handed over to the analysis routine in Step S2. 
[0046] Next, it is distinguished whether the buffer corresponding to the logical channel 
established now the buffer 0 in the receive buffer 1020. i.e., a receive buffer, - among n has the 
above availability by one credit, without waiting for the end of analysis (Step S3). In this case, it 
is distinguished whether there is any availability more than the maximum packet size determined 
by the above-mentioned negotiation actually. The existence of an availability is distinguished in 
the state after storing in the above-mentioned buffer the data in the data packet which received 
this time. 

[0047]As a result, if a receive buffer has the above availability by one credit, I frame response 
packet as added and transmitted predetermined credit opening information to a response packet, 
namely, shown in drawing 9 will be replied to the transmitting side (step S4), and it will end. On 
the other hand, if there is no above availability in a receive buffer by one credit, it will set up 
that a credit number is "0" for internal processing of the communication control part 1010 (Step 
S5). And the response packet (RR response packet) of only the confirmation of receipt as shown 
in dra wing 7 is replied (Step S6), and it ends. 

[0048]When the packet which received at Step S1 was not a data packet and it is distinguished, 
It is distinguished whether the buffer corresponding to the logical channel established now the 
buffer 0 in the receive buffer 1020, i.e., a receive buffer, - among n has the above availability by 
one credit (Step S7). 

[0049]In this case, it is distinguished whether there is any availability more than the maximum 
packet size determined by the above-mentioned negotiation actually. In this case, since the 
packet which received this time does not need to store data in the buffer instead of a data 
packet, it does not need to consider the state after storing in the above-mentioned buffer the 
data in the data packet which received this time like [ in the case of Step S3 ]. However, it is 
necessary to take into consideration the quantity of the data already read among the data of the 
above-mentioned buffer with a natural thing. 

[0050]When there was the above availability by one credit at Step S7 and it is distinguished it is 
distinguished whether it is set up now that a credit number is "0" (Step S8). As a result, since 
what the data of the buffer corresponding to the logical channel established now was read, and 
the opening was able to carry out in the buffer concerned is meant if it is set up that a credit 
number is "0", setting out of the purport that a credit number is "0" is canceled (step S9) And I 
frame response packet as added and transmitted predetermined credit opening information to a 
response packet, namely, shown in drawing 9 is replied to the transmitting side (Step S10) and it 
ends. 

[0051] When there was no opening in a receive buffer and it is distinguished at Step S7 on the 
other hand, and when it was not set up at Step S8 that a credit number is "0" and it is 
distinguished. The response packet (RR response packet) of only the confirmation of receipt as 
shown in drawing 7 is replied (Step S1 1), and it ends. 

[0052]Like [ in the case of two or more credits ], step S4 and the credit opening information in 
S10 do not need to be the credit numbers corresponding to the availability of the actual receive 
buffer, and the fixed information which shows that there is an opening, for example, the 1-bit 
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information which show the credit number "1". may be sufficient as them. Therefore, it is not 
necessary to compute the credit number corresponding to the availability of the receive buffer 
like [ in the case of conventional two or more credits ], and management of a credit becomes 
easy. 

[0053]Thus, when a receive buffer has the above opening by at least 1 credit in this invention, 
As long as there is the above opening by one credit even after storing the data in the data 
packet in a receive buffer when the credit number of a receiver is notified as "1 ", 
communication is started and a data packet is received, he is trying to reply predetermined 
credit opening information in false. 

[0054]Therefore, when starting communication, and the credit number which should be published 
by a receiver is determined or the availability of a receive buffer increases during communication 
like [ in the case of two or more credits ]. The credit number corresponding to the availability is 
computed, and it becomes possible to realize the almost same transmission speed as the case of 
two or more credits, without performing complicated credit management which carried out 
additional issue of the credit, then was said. 

[0055]Even if the availability of a receive buffer is dramatically large in the case of conventional 
two or more credits, since the upper limit of the credit number of two or more credits will be 
limited within limits decided by credit management processing, there will be a limit also in the 
rise of transmission speed, but. According to this embodiment, transmission speed equivalent to 
the case where the credit number corresponding to the very big availability of the receive buffer 
is set up can be realized. 

[0056]lf this invention is a communications system which communicates with a packet exchange 
system using a credit, for example, without being limited to the above-mentioned embodiment, it 
can be applied also to the communications system which performs radio by electromagnetic 
waves other than infrared ray communication, and the communications system by a cable. If it is 
the device provided with the function which communicates with a packet exchange system using 
a credit, it is also possible to apply to various kinds of devices other than a printer. 
[0057] 

[Effect of the Invention]As mentioned above, as explained, according to the example, it becomes 
possible to perform the data communications of a packet exchange system at high speed by 
easy credit management. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1]It is a block diagram showing the outline composition of the printer as an example of 
application of this invention. 

[Drawing 2 ] It is a lineblock diagram of the data link layer of the infrared-ray-communication 

protocol used by the communication function of the above-mentioned printer. 

[Drawing 3]When an infrared-ray-communication protocol is used, it is a figure showing an order 
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of the negotiation performed by preceding performing actual data communications. 

[Drawing 4]It is a figure showing the flow of data communications in case the conventional credit 

number is plurality. 

[Drawing 5]It is a figure showing the flow of data communications in case the conventional credit 
number is "1." 

[ Drawing 6 ]It is a figure showing the flow of the data communications in the embodiment of this 
invention. 

[Drawing 7]It is a figure showing the format of the response packet (RR response packet) of only 
a confirmation-of-receipt response. 

[Drawing 8 ]It is a figure showing the format of a communication continuation packet (RR 
command packet). 

[Drawing 9]It is a figure showing the format of the confirmation-of-receipt response packet (I 
frame response packet) included credit opening information. 

[Drawing 10jlt is a flow chart which shows the credit management processing in the embodiment 

of this invention. 

[Description of Notations] 

1000: Interface part 

1010: Communication control part 

1010a:CPU 

1010b:ROM 

1010c:RAM 

1 020: Receive buffer 

1030: Microprocessor 

Delta Credit: Credit opening information 
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DRAWINGS 



[Drawing 11 
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[Drawing 41 



[Drawing 51 
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^ y KiJ>a <tbi>?\si>vY ftomzmm&m 
**B^tt. a«s*&«F«caB©4'uy9 r i j 4 

0 raeflpjcwK^saKaftrt- 6 a*n3M8 4 . 

> * y {ctS^UfcfgfeSSM^ * 'J < 4 6 1 *> u 

v v bfromt^mtsmzmQit. *is*?? Y^mm io 
m>m 2 ] m5>z\si>~jY zl* t*«». -5g©t#$g 

t*5ci 4 ^ SiS3}?S 1 SESB©9<l&iE. 

* 'J ©*B£©£#gSCC*te-f 5 * Ui> s> h SrCtttt 

tz%m.t-?z m*m i x« 2 iB*£©am£ig„ 

mSar*4Ci*«tl!i-rs»*Hl->-3©<BFn*>«: 20 

ia*£©a<iiia„ 

* y icpti. < <b & 1 z> u %? v y ftcomz^mam 
&»^b. iiflmtt^tcaBo^b^v r 1 j 4 

1 -canf<iij©aif ggKaso 0 . mszmmmommmBi 

frbf-f'lirv h**ffOfc»-&CC. SetCffiSf 1 - 
tuifyhtpa?-* £ m SEStm J * V K «n 0 fc® fc 
tfcgfl^ * y (c4>& <iti*uy»F #©£*§»# 

(J, * us? „ hSftflMRtdtrfC&rt*- 7 1-^ 30 

&m??> c 4 4 f sa^sgjsowap^ffi. 
[ f«*^ 6 ] ma*uy»hffi» m «u . -sow $s 

S C 4 £13*4 T SW*« 5 38XXDMm®m<BM9 

{m?mi 3 fria^ y h£*w«tt, m&ms 

* v ©*w©s*ss«:*nfrj- ztuisiY »t?B«c 
<> i»u^»nw rij r**B*wri«Btr*4c 

[»#S8] gusBjfti&wi. ^^^fflc^c^a 40 
(SSttrc &£c4*!£ft4-r.s mas 5-7 OfJh* fc 
eBtt©a@§»©Mni«&. 

[i»3}3S9 ] si* y Y&mfjZ-cr-zmmzftsm 

3tefflj©a^aB. i e©s<i> * y «cit>«c < 4 & 1 

* us?? h #©^#^B#*fSig^B. afiHMmtcg 
Eci'uy^htt* r 1 j 4L-c^ft(iij©aft^g{ca 
*nT5a*D#©4. 

frieimtfflij©afiiia*'6^-$-'^-y h£gftb/c*§ 
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CS»*a 1 0 ] NE* US? 9 hS*tMRtt. -S©tf 
$g-C*SC4?r«FSi[4T-5 9 IBtE©aft ^ ^ 7- 

[imri 1 3 sna*us?» ha*t»««. soib^m 
<. h^*i r 1 j v&zgzmrmm-c&zc 
t»*a 1 2 3 ineiESSSB. «ns(«ffi^yd)s« 

*HClB*S©a(li>X -f A. 

1 3 3 h ssft^rscr^- f am*?f 5 
«ew©afiKaw>am^ * y ^j>t £ < 4 1 1 > ? 

h»©^SSfi*sW?>ti^B, aft^B$(cgE,©f u 

s?» hr* r 1 j £ b-c^imfl'J©afi^S(caft]L. mr 

tc> Si(c§5f-*;^, F*©r-^^mifBSfi^ 

^trjESM-4r„ h^iim-r^^^^-rsc4*!i$m4 

T5W^P^7A. 
[#6W©^*fflftSi^3 
[0 0 0 1 3 

[*w©«-r5SW»iF] T-zmmM8i<c 
So 

[00023 

[fi£*©i®153 /<4r» hiaJEfr^iSfflufcf 1 - 

*IS'>^fA(C*!l>T, Sfg/^ f 7 y©*— CI 

-^[iiig-r^/ctofc, §fiffliJ©a(i^MB > ae©gfi 
^••^ 7T©a*sa*stau. 5i^f7T®^gi 

M-/<-U6l>H©>U2/j h% (ffi) «aMMH© 

aftggicasou EtfiWJ©aft^gB. 
h©a«ani»*d'us;!. h^Ttcm-r-saft^^ 

[00033 coaft^c-cB. a»t««. 9 s - 

K4?^Lrt,»#. ttlsVv Y%Llfi TOj K:i&i>fcJS-& 
CCB. itff^ff±-rsC4-C. S<HM©S<I-'<9 7t© 

[0 0 043 «fflMHr«. f-Hriir y Y Z&m 

ztctixomamw'** ? urns. c©«bb{& 

S^'irs h(CB. JKCO^Tv Y ©'>-^>^#-^4 * U 



s?9 

[0005] cct. ^uy-^iitt, stDjsi^f 
h««cffl^O"ct»s. **. asmisnett**©.**- 9 

[ooo6] -i, *\s%>v h&&msmsit& 

[0 00 7] coj:^ feiim^SC-Ctt. ^- h 

©ae»ft*±tf5 as?. * ut> ? bik&sim 

[0008] 

[^WfBftl/±5it53S] b*U *US?9htfc 
f<**U5?? ffiff+fc^fl/N-^ 7 

*©ffi*S»eji£-3fc*US?9 h»*»HiLr*US? 

» F^riianMfUfc^-rs^^&s&t*. *us?9 h 

[0 00 9] ffl*& * US? 9 F»CiSSK: 

[0 0 10] 

m»a{c*st>r. Sfi^yfc4>&< it i z\sVv.Y 
#©£*«awi*r5»^tt. a<tH*6B#ccSB©*us? 
? h»* r i j 4 urj*{ifflij©a{iggK:a*nT£a*n 

3MS£. IliFSeai^caffSaMi&f 8 -*^*-* 
4>1 h»Offi*S«*iW4IS»JB. ?US?9F 

[0011]$fe, **WB, hSUft^FSCrf 1 - 

zmrnzn smmmm(Dfflfflj;mci6<.>-c, §fty * y 

aitHB&^KgB©^ us? ^ F«* r i j i orssnffj 
©a<ii§g«:a*a l . BfriB^fUffloaft ssj&> h ? - * 

yKil>tt< ifclfuy-; Ffl-©2»*£FM*«&SIR»> 
B. * Ui? v F£*««*dtri&g><*- » F^JIftor 

[0012] *fc. *ft9§H. hSfe^iC-Cr- 
*fflft?rff 5a<t->^5"A{C*Jlir. SMffilJ©afIfSg 



C3) 4$n 2 0 0 3 - 6 9 6 1 0 

b. ae©^fs * * y K4>& < & & i » us? » h #©£ 

* r i j i ota®ffl!Joa^6Bcca*irj-sajai*a 
i. swaaimfflooafiigBfref 1 -*-''!*- * F£§#l 

sft^* y (cttttLfcafcsawty* y K4>&< <t «> i 

F»©ffi#Sf«*J«4IB5«. fUS?9f-£# 

10 [0013]**;. *JM1». /firs hSflft^Sr^- 
f a«*fir5a^BB*5Wlll!li 0TtttM-4*£«ciS 

'rtztiznw-fn?? a-c&^x . §(tffiij©am^s© 
3Wt^ ^& y «:d>a <i4ijri/s?»h #©£#«afcww 

6*§^B, atSBIttlStcgE©* uy, h^St^: r 1 j 4 

u r&ftHJoaftgKccaftD u . MiBi^Maafi&a 

jry<4r 9 h 4>©-r- 4?^BulH^ffy •=& >; ccttttbteftt 
SESfi^* U tCii>J^ < £ & 1 2 US? 9 h#©^£Sfi#s 
W£l®9 I*. * US? 9 h£»mR*StfJ&&"*- » h * 

20 inrrsrt§*wi,-c<,»s. 

[0014] 

[^BJ©^te©^Si] etT. *S^©SQS©»SS«:0M 
I00151B1B, *«BJ5:jS^L,fcEP®iJ»g©«fBS 
[0016] ^EPJiPJggtt, h=3>f*-^ (Hm 

>zyx-x%ai o oo. aflMMVi o 1 o. 

»7rl 020. ^On^a-fe y-y- 1 0 3 0 . Ell^^^ 
30 9 7 r 1 0 4 0 . EP^ijHjgjgC 1 0 5 0. EMK » F 1 0 
60. LF^-f • h'7-f/q 0 70. LFt-jriO 
8 0. CR^r-^ • Y=7-{rt\ 0 90. SO'CR^r-^ 
1 1 0 0«4Tts-Cl»&. 

[0017] Scfc. aftSfW 1 0 1 0B. v ^ i/ a 3 
>b-^-^icJ:f)fli)7£^n. CPUlOlOa. ROM 
10 10b. RAMI 0101 c4^UTl»5. CPU 
lOlOatt, RAMlOlOlc^^-^xurfi 
UTWfflUfe*Sf>. ROM1 0 1 0bfc^*fl$tlfc$IJiaJ 

^o^ACcK-^^rstioafilWffliSff^. R 
40 omi o i o i btcti. si 0ic^ufc7n-^ + - t- 

[0 0 18] 0O0B. 

»77l 02 0tt. ffi^!©ii«^ + *;UK:>pti£;-r-S1g^ 
<D*v7y O-nCCfcO^fiSSnTU-S. 
[0 0 19] *Xh=i>bfa-d»3&>i6aj©Sh-c#A:En 

*-xgpi o o 0€r^urafi$iJ®gpi o l OtaSt;* 
so tis. amsHKaai o i ob. 311^^? h*©- 



ntc. StLfc/^? r-cf©^-* #-r-££|& 

< ) *«n«rs. 

[0 02 0 ] •vW^P^P-te-y-tf-l 0 3 Ott. Sff^f 
^rl02 OtC^Sttfcr-^JH^sl^mO-C. HI 
^•^rl 040 GCtefflT*,, 10 5 0 

«. -7^ ^ d^o^ ^-y-i o 3 o^^oEn^sospm-^tc 
u iss§^ 7 n oe otcs^-rs„ 

[0 02 1 ] v^^o^o-b-yy-l 0 3051 IB 

»^ v F 1 0 6 OOBIIWk LFt-f • K7^^' 1 
0 7 0KJ:3LF^-*1 080<D®milWWe. CR 
*-jr - 0 90fCJ:SCRt-$ 1100© 

looo. Rzmmvm loioiao mmzns gg 

[ 0 0 2 2 ] a 2 KinLfci: 5 ft. *5SWMftjm:7P h 
ajKD^-drUV.^Jlli. IrLAPdnfrare 
d Link Access Protocol))! 
A. 1 r LMP (Infrared Link Man 
ager Protoco 1) IB, TynyTP (I 
nfrared Transport Protoco 

1)JSC. I r C o m ( I n f r a r e d Commu 
n i cat ion) BDCC^O^SnTC^. 

ST. *T»©1 rLAPiA-CKII, SfUI'J 

<t h icmmtc&mttrtzji - *©#« (* =r->x— > 3 

[0 024] aS^iiff y'u h 3;b-T«, T i n y T P 
iCK^t^uy? h'ggfcffoTfcO, TinyT 
P»c©yt5,»c-ir*f«tc*ji>-r. jififfliJ, §<tfB'J©* 

.««*iwiair5. 
[0 02 5 ] * w v httfttt. 3Hf{|iJ©SHi.v * y 

^'J^H, *Ui?» h«#f roj itt,tl>5 

ihb:. jasftsfiMtr*. ^l-c, &mm**)m.>it*i> 

&y h»©S»I#*ofcB*. -e©ffi£S?rfc«:g^TSC 
[ 0 0 2 6 ] 9\,V>vY K»^< *SfeSfe»}8CcW 



[0 02 7 ] ST. ^MO©* 7 I-»jWB»©*£ 
[002 8] SfUliJ© * U *S v r ft* «%©«£. 

m (xmrnmrn-cu, mmm&&i 010 it 

10 t§LtcWi*:ni?mmm&'<* ? h*. jMMffliJfCilMT 
[0 029 ] COSte. jg&ffltt. ±IE©J: 5tt. 

[0030] ^c-c. mmmsmi o 1 o«. &mvtc 

20 tkL/cJ: 5 &g<iB6Ht©*©j&SA$r ? r . f ft*>t> f 
U5>?MWR*£StCl»RR (Rece i ve Re a 
dy) U-*tf>x • 

[0 03 1 ] 0 7 CC^Lfc rN r J B. jgfflfflllc 
#LT#{t3*M*Wr#TS^? r©##£^Tt»; r 
r&O. z<D*>r-j Fffibttt. fcft; T7j ftitfg 
T3c ttc. r f j tt. c©{B*srij © 

Ic&mHt&nmir&Ck&ijkl,. ro j ©«tett. *R 

ru^>^ • h©^WJ*^fl«i%fi^-rsc 

30 i€r^-rtTf 

[0 03 2 ] C©«fc^ ft^-^/^^s. h©jHft<!:RR U 

x--j<>^ •^•^•^ h©jgfi*flBttiafT5. -eur. 

Wtt. ajfflLfcf b&&tttj£T&&f£©7 r --£^ 
•5^ I (Infomation) 7L-AL^X^ • 
[0 03 3] ttis. 13 9 fC^ L/c TN r j «. i^fUlfC 

-c*«3. c©^-->--^ hf^ii/tH. r 7 j ^iSS 

40. TSCi^S. Sfc. r F J «. C©ffi*JTij © 

* 1 7 v-^vxx^x ■ vommmv 
&mmicmmmzmm-?z c <t l . r o j ©^ 

[0 0 34] g/c. rNs J «. *I 7 1/-AM#> 
^ • ^^r , KDi^itt-; ht*S„ rcj tt. I 
r LMPHB©fWiai=i-yO Fr^S*". I r LM 

PJlBJ;i3±{i©Jl©»3v> Hr***»*^-*-hr?» 
(--C$>0. C©tTy Yifi TO J ©Jfi^-« I r LMPJiB 
50 ©$(|®n-7>F. r 1 j ©t§^« I r LMPJlB«fc"3± 



[0035] $fc. rDLSAP-SELj B> tbX% 
©LSAP (I r LMPJIBfcLttDJlrODT KU*) £ 

Sttj hr*4. r r j b. fftt-; hT&s. rs 

LSAP-SELj B. 2£fI5c©LS AP ( I r LMP 
JIB£Lt©jn?©T FU*) 
[003 6] rMj B. f-^jHMomR^^rifsr h 

r**). r i j ©Jg-^B^-^^snwo. roj©*§£- 

B^-^SBfctL^tv-Cl,^. TDelta Cre 
ditjB, StfflmS'ijr? Hffc, fafe*!. ^fl-K 

£HS* + * JUCC*tj£r4'< »7 7 ) ©ffi*«B«C*fj£ 

[0037] «<iffll©f -j h&*s r i j ©i§ 

[0 03 8] SflNHO? US?? r 1 j ©«^. § 

ftUfc-r- KOHW^Tbti, &©8ffoi» 

feWB©*©j££X$r „ f- (RR UXJJO*,** h ) 

[0 039] ffiot, MftffliJB, JilE I ~? l/-AUX<i< 
• HBMrr**T©|IBi*. HSJcSOfcJ: 

9tta«cD«aft*ff5 5ftat>©aflWH«/'t4rs» h (rr 3 

v>K.y^^r? h) taOitfSCilCfti. Sfc. § 
fgffliJt. Qfert-jV 7#S£<£-?B t RR37> K • 

h*«flrr*»(C. RRWiiO^ • j^t -j b%& 
ft -T -5 C i Cca 5. c © J; -5 (c , Sfl |»J© * US? » h » 
# r 1 J ©*&£B. ■r-^-'^.y h^o^er „ hCD3£ 
filll£fo!>^< aSft:*, f-^t^Tv t- ©iHIiIK#S(g 

[0 040] ^{c, ? us? 7 h &ffl<.>fc4e£&ftBcc*> 

[0041] xmmmv\z> d>a <£*><!: i * us? ? 

fe. iIffgl§teB?©Sfi*U^ h«B. f&jc r l j ccs 

[0 04 2 ] U*>U {£*©«« *U£? 7 h£fc# n j 
©*§-££ 0 . SfBflBTB. f*- * , h £§ff o 
fcW^JC. 3d /<„ 77(C1^ US?* HHSLhOgg** 

[0043] C©tg^. H4iBI8*tk«-r*ltfW6*' 

-? X . jlftgg^B#©5r<f y< -j~7y <D^_$nm&2 US? 7 
F^t©±Kffi©«Sfflrtr*tiB. *Hi&ftB©lS£B. 
I 7U-AU*tf>* FCD^RRU^^^ 
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KiB < a 4 X\ %$©tfl£© * U S? y b $k<Dm£ t 

[0044] *»9J©£i&Bffiocistt s * » 
i-toshi*. si o©7c-f t - ncm^xtsm 

T2>. Kis. ^a-ft-HJ. gfUffil©* us^ hft 
<bUT. n j *ft«:SftflBccji»iori,»*c4*lirii 
tun**. 

[0 04 5] 3M*I{»gB 1010©CPU1010a 
10 B. ROM 1 0 1 0 b fcttttShfcsmai^a ttvMcM 

[0 046 ] yccc. w«T«7*fif-3c ta < . ^m^' 
-rat>%, si^?7t i 02 ort©^57 7 o 
20 ~ n ©e>^, ««ESfcii3tiri,^ifta?- + *iU{c*ne-j- 

? 7 r (C 1 47 U i? » Y »«±©S#Sa*£S&36>5 
^**B!ir4 (^f-'^S3) . C©Jg^. *RgtcB. 

^«±©^*§a^*s^5A^wjsij-rs. s/c, 

[0047 ] ^©*&H. SfA 9 5 T (ci HVis-y bft 

30 fciSa I 7U-AUX^ • y^i, h^SMflPjCCM 
<tLT Uf^S4) . -75-. Sffn«, 7 

r(C 1 \sVv h»«±©S*S«*sj)«Wtltf. M<1*IJ 

wspi o i o©rtaiJ«ja«ia©fc«>(cf ui?sr 
roj r&sg^s^-rs Uf-^S5) . -eur. 

HTtC^l/fcJi^aSffiigBro^OjSS/t^a, h (RR 

[0048] Xfi-^SlKr. SfLfcA-y, h3&s^ 
40 r . ^a*>%> ^ft^^ 5-771 020 rt©v< ,7r0- 
^' 7 7 (c l i» us; » h»6Lh©ffift|ga}6£SS36>5*» 

*flsors Uf ? 7s7) . 
[0049] c<om^. mmtca, «r«©*=f5^i-s/ 

3>T-&^3*i;fcg:7^> » H^-/XfeO:©25*a:fi*J 

/c^dr -y h B. -r- * » h -Cttft < . A-5.7 7fcf 
-^€rtSi^-r€>£'SBac^©r'. ^f7 7S30i^(D 

ct^fc. ^^mLtc7 : -^j^vb^<07 : -^^±u 

50 ^»7r«:«ttl.A:a©«a8%*it4jiM5Ba«,». /c/c 



C6) 

9 

-£ ©SttSS*© C t h^mt Si&ga** & . 
[0 0 5 0] Zy-'j-JSHCX. \ ? W v YftWLk.<0 

(Xf -^S8) „ -g-CDlΠ irVis'j Y Witt T 0 J "C 

9 ns# roj -c*5goa8se*«»-s-4 (Xf^^S 10 

9> . *l/t. fgS'1*9 hK-mfeOOinsV-y hSSfirtt 
fs^SlO) . $?7T5. 

[005 1 Xfy 7"S 7KT, SS/1»7tK 

>US^» roj r*ie*JH3t3ftrt>«ci>i« 
JWS ftfc«H&». H 7 KSL&J; 5 fcSftttB©#©l£; 

h (rru-x*>x h) zmmox 

Ur'^S ID, »7-T4. 20 
[00 5 2]ft*j, Xf-^S4, S 1 OKfcW-S^U 
^5 hffi*f««tt. mS&WJv h©i&£©<fc5K:. X 
m©*ft'< j7t Offi *S««:*f j6 {jtcif \yV v Vim 

tf. * » m r i j l ej KoflMRr 
s« * < , fuy»h ©gs*sw#cc a 4 . 

[0 0 5 3] £©£*>«:, «H3TB, JW^»7tK 

< 1 1 1 * uy » h»JH±©a**«W**i*H:. * 30 
mm<Di>v^v y&z ri j <tora»ii/ra©*H*6 

» h*Ha_t©2g****5IR»J«. «Hf»lCBfffi©*US? 
[0 0 54] ftoT. ffiK^US^? I- ©*§£©<}: 5 ft. 

ilfttftCgflM ? 7 7©£t!g?satff*.fc; 
L-C2l>*/v h%&Mm : TLtc*}-3rZ£i,>ite.J:'jtj : & 4 o 

[0055] «e*©88s* ui? v y ©js^-«, fc 
7T©£s^«*s#?rK:**<Tfc. w& 

*U5*» h©9U2?? h»©±ISffitt. *US>» h©S 
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* v v t ©#6sT ft* £ feffi * Sfifc ji£ o * u y v Y 
fr*t££a*. 

[0 05 6] fcfc. *»Wtt. ±E©g8»»3BCc|R3es 

»*sc«:«t»)iim*ff5ae^^?-A-c*n«» ss^« 

0afi*?T5«ffi*«*.fc«a-C**iK. EPRHEKH* 
©#a©Sg(c^fflrsc: t fc pjtg-c$,^ 0 

[0057] 

a. urn* * us?* hvm-exmtc^iry h£&^© 

[HiB©1lMl&»9n 

[s i ] *3m<ozmmt LTowm&&(Dwmmi&$: 
[ h 2 ] ±iEEnsij^a©aft««fet?ffiffl § n *$*tta 

-nmmiVr *> settlor tf^n^^=f'>i-^ ■ > 

CH4] SESEfflJUJ?, hftJ&sffiaotB^KfeWSf 1 - 

f a«©isn?: *r b vs> 5 . 
[H5] «6*©f US^v r 1 j ©ja^cc^v^^ 
- nmm ©jsti*5%-*-H-c*-s. 

[06] ^W©HJ6JBSg«:*5W.57 r -*a«©iSti* 

1H7 3 ^tWBJSS©*©]^/^* h (RRl/7# 
>X • /<^r -y h ) ©7 * -v v Y ^tiT*5. 

[M8) mmtm'tr? y (rr3?>k^^,h 
©7* 

cm 9] ha>»iiMH«d^5Mm»&»"C4r 

y Y ( I "7 l/-Al/^#>^ • /-iiry Y) <DV 

Y*7K-?m-c$>z> a 

[110] 3fK»i»©*«fi}g»K:fcW4^Ui?» f-«s^ 
i^i-7n-? t - hr$>-5> 0 
[£Hf©!ftip3] 

l 0 00 : -T>^7*-Xg)J 

I 0 l 0 : a@iHtsias 

l 0 l 0 a : CPU 

10 10b: ROM 

l 0 l 0 c : RAM 

1 020 :5il^»7T 

1 0 3 0 : v-Y Ja7nt »1f 

Delta Cred i t : ?uy»h^jrfS« 
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I rCom ra* zf if X. — -> g > 



<SBtSS(RRU^.7K>^,) 



jfgfSg<RRUX*>X) 



. jjSftg<RRU**>*) 



ffig#g<RRU'*./K>*) 



jUB«jiS(RR=]V>l<) 



aga<g(RRjT>^) 

ITU— AU*7t«>* 



iSgggi(RR3-7>K) 



(8) 



<®m2 003-69610 



OUVy r-ffl#8t<1) 



IrLMP TTn/TP 



IrComm 




IrLMP Tln/TP IrComm 

mt-t 

<EU *tl ftl 



